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The  First  Question 

(a)  Single  layer  Perceptions  are  limited  in  the  class  of  input-output  mappings  they  can  perform. 
Identify  that  class,  and  give  one  simple  example  of  a  problem  within  that  class,  and  one 
simple  example  from  outside  that  class. 


(b)  Let  us  consider  pattern  classes  O  and  C2>  where  Cl:  {(0.2),  (0,1)}  and  C2;  {(1,0),  (1,1)}. 
De term  mo  and  obtain  a  decision  surface  based  on  perception  learning.  The  2-D  graph  for 
the  above  data  is  shown  in  Fig.  I. 
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The  Second  Question 

(a)  What  is  the  difference  between  I  .meat  ly  Separable  Patterns  arid  Non-Linearly  Separable 
PaUcms. 

(b)  Suppose  we i gilts  and  biases  are  selected  as  shown  in  Fig.  2.  The  McCulloh-Pitts  model 
represents  each  neuron  (binary  hard  limit  activation  function). 

a.  Show  that  the  network  solves  XOR  problem. 

b.  I  )raw  the  decision  boundaries  constructed  by  the  network. 
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Fig.  1 .  Perception  Structure. 
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2 -  Show  that  the  network  solves  XOR  problem. 

V  [}raw  tlit;  decision  boundaries  for  hidden  layer  constructed  by  the  net  wot  k. 


With  my  best  wishes 


tho  following  equation,  and  each  symbol  in  it,  represent* 

£  -  (4)  -4  w'Rw  -  V" 

(b,  Show  that  the  minimum  value  oPthe  mean  squared  error  can  be  written  ns 

Un  =  ^'P'W’ 
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3  “ -  “ ALC  ,hat  th,s 

„  have  an  ALT  with  two  inputs  and  var.ous  other  quantities  defined  as  fotlowst 
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R  =  ;  V]  *  m 


(dj)  =  10 


a .  Fi i  Ld  1  he  o ptimu m  wei ght  vector . 

h  Determine  an  explicit  equation  for  5  as  n  function  of  and  w, 

„  Wnd  V? ,  minimum  mean  squared  error  ,  and  prove  that  the  paraboloid  ts 

concave  upward. 
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rtip  tFifth  Question 
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’  shown  m  Fig.  2.  The  training  patterns  are: 
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The  initial  weights  and  biases  arc  selected  as  shown  below 
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The  learning  rate  is  0.5. 
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Answer  the  following  questions: 

1  ■  a )  K  x  p  1  a  i  n  th  e  s  am  p  1  i  ng  t  h  eo  re  m  j  n  a  th  e  m  at  i  c  a  1 1  y  an  d  gra  p  h  i  c  a  ] !  y 
assuming  the  input  is  a  sine- wave  signal  with  a  freq .  of  4  kHz. 

b  )  r  U  us  tr  a  !e  aliasing  e  ffe  ct,  and  s  h  O'w  h  o  w  th  is  eft  be  l  c  a  n  b  e 
avoided. 


2,  a)  Construct  the  circuit  diagram  of  DC, M  , define  the  slope  overload 
noise,  and  hence  find  the  step  size  required  to  prevent  this  noise  for 
the  input  signal  is  m(t)  -  5  Sin  2n(600)t 

b)  Set  up  an  experiment  for  generating  the  PAM  and  PTVf  using  the 
block  diagrams.  Hence,  draw  and  discuss  the  generated  and 
measured  each  stage. 


3*  a)  Draw  a  practical  simplified  block  diagram  of  a  PCM  system, 
b)  Explain  how  the  intelligence  signal  m(t)  can  be  recovered  from  the 


PPM. 


4,  If  the  following  binary  sequence  1  10010101  is  the  input  to  the  PCM 
receiver  module,  what  data  will  be  detected.  If  the  PCM  channel  Is 
corrupted  by  noise,  show  graphically  how  to  simulate  this  noise 
experimentally. 


Good  Luck ,  Prof  M  Nasr 


Tiiuta  University 
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A tte m nt  >v j. til  th e  fo  11  my in g  q u cs t io n s : 

1  -  Write  short  notes  about; 

Signal  regeneration  advantage  of  digital  communication-  Synchronous  and  Asynchronous 
multiplexing-  Bandwidth  disadvantage  of  PCM  over  PAM  -  Supc-1  group  formation* 

2-  a-  Show  with  wave  forms  the  result  of  sampling  a  5  k  Hz  signal  at  an.  8  k  Hz  rate, 
b-  Explain  how  could  you  obtain  PPM  signal  from  P'WM  one. 

_C  A  binary  channel  with  bit  rate  36  kbps  is  used  for  PCM  voice  transmission.  Find  the  number 
of  quantizing  levels  for  the  base  band  signal;.  V(t)  =  4  sin  6.4  n  t. 

■■5 

Assume  the  channel  is  noisy  with  bit  error  rate  of  10*  .  What  is  the  average  Signal- to -noise 
ratio  of  the  recovered  signal 


4-  a- A  TV  signal  has  a  band  width  of  4.2  MHz  is  converted  to  a  PCM  signal.  What  bit  rate  is  required 

ior  SNqR  of  30  dB?  Compare  this  bit  rate  with  that  of  voice  signal  at  the  same  SNqR  Comment, 
b-  A  song  is  to  be  recorded  by  sampling  and  storing  the  sampled  values.  Tire  highest  frequency  tone 
to  be  recorded  is  13.8  k  Hz.  with  1 .5  volt  amplitude. 

1  -  How  many  samples  are  required  to  store  a  three  minutes  performance. 

2-  it  each  sample  ^s  quantized  into  128  level  how  many  bits  arc  required  to  store  the  three 
m  i  nu te  s  pe  r  forma  nee . 

3-  Calculate  the  bandwidth  required  for  PCM  transmission  of  four  multiplexed  such  a  song. 

4-  Calculate  the  signahto-quantization  noise  ratio. 

5- a-  Explain  the  following; 

H  PSK  signal  could  be  transmitted  as  a  suppressed  carrier  signal  Lo  save  its  power, 
b-  Draw  the  block  diagram  of; 

-BPS  K  modul  alv  >r,  2  -  Delta  modular  u 

Explaining  the  function  of  each  block. 

c-  For  a  8.-PSK  modulator  with  a  carrier  frequency  of  70  MHz  and  an  input  bit  rate  of  1.0  Mbps, 
compare  between;  the  Nyqmst  BW  and  the  baud  rate. 
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Attempt:  nil  questions: 

1-  a-  (t)Write  the  general  expression  ["or  Lhe  far  held  radiation  from  tile  long  wire  antenna.  then 
obtain  an  expression  for  lhe  far  field  pattern  of  A 12  dipole. 

(2)  Plot  lhe  radiation  pattern  and  evaluate  the  directivity,  radiation  resistance  .  effective 
long  Lit  a  net  beam  w  i  d  th  o  f  the  to  1 1 o wing  I  i  near  a  n  le  3tn  as : 
i-  A  dipole  of  length  25  cm,  operating  at  100  MHz 
i  i  -  A  m  on  opol  e  o  f  be  i  gh t  7  5  m .  o  p era!  i  n g  at  1  M  H  /. 
i  lt-  A  folded  dipole  of  length  5  cm,  operating  at  300  MHz. 
b-  (1 )  Write  an  expression  tor  Lhe  far  lie  Id  radiation  from  a  loop  antenna  assuming  constant 
current. 


(2)  Plot  the  tar  Held  patterns  and  evaluate  Rr^i .  D  and  beam  width  for  lhe  following  eases: 
i-  A  loop  antenna  of  radius  40  cm  operating  at  1200  MHz. 
si-  A  loop  antenna  of  radius  10  cm  operating  600  MHz. 
c-  Write  down  the  tar  Held  radiation  pattern  of  a  traveling  wave  antenna  with  length  and 
them  plot  its  pattern  if  7 . = 4  A  tabulating  the  directions  of  nulls,  peaks  and  relative  peak 
-  amplitudes  ..  then  design  its  rhombic  antenna. 


2“  a -Write  clown  an  expression  for  lhe  array  factor  of  a  linear  uniform  array  consisting  of  N  elements, 
b-  for  a  linear  uniform  array  that  consists  of  8  elements  (  short  dipoles)  placed  on  lhe  Y-axis 
separated  by  2/2  spacing  and  oriented  towards  Z-axis  .obtain  and  sketch  lhe  loi.nl  field 
pattern  in  the  X-Y  .  X-Z  and  Y-X,  planes  in  the  following  eases  : 
i  cx  =  0  T  -  a- -  k  Hi  -  a  - tt  f 2 

N  a-  Write  down  an  expression  for  the  array  factor  of  the  non -uniform  linear  array  wilh 
symmetric  feeding  in  lhe  case  of  even  number  nf  elements, 
b-  for  a  8  dements  Binomial  broadside  array  consisting  of  short  dipoles  placed  on  /.-axis  ihm 
oriented  towards  the  Y-axis  and  separated  by  M2  spacing: 

1-  Estimate  the  elements  relative  feeding  coefficients 

ii-  Plot  lhe  array  factor  as  well  as  Lhe  total  field  pattern  in  the  Z-X  and  Y-X  planes 
c-  For  a  4  elements  End  fire  Tcheby-ehave  array  having  -IS  dB  SEE  and  the  elements  are 
s  ho  rt  d  i  po  les  pi  aeed  o  n  X  -ax  i  s  t  ha  t  or  i  e  trie  d  to  ward  s  the  7  -  ax  i  s  w  i  t  h  )J2  s  pac  i  n  g : 

i-  Obtain  the  elements  relative  feeding  coefficients 

ii-  Plot  the  array  factor  as  well  as  the  total  field  pattern  in  lhe  Z-X  and  Y-X  planes. 

4-  a-  For  a  6x4  elements  (short  dipoles  oriented  to  Y-axis)  planar  array  placed  in  the  x-v  plane 
with  t/,  r/,.  =  T./2  and  having  lhe  main  lobe  oriented  towards  (61  =0"  and  A  ={)(V  ) 

Plot  the  array  factor  as  well  as  the  total  field  pal  Lem  in  the  Z-X  ..  2-Y  and  Y-X  planes 
b-  i-  Write  down  an  expression  for  the  array  lac  Lor  o  f  a  circular  array  placed  in  the  X-Y  plane  . 
them  Estimate  the  $  elements  phases/ ur,,)  required  to  orient  the  main  lobe  to 

(0tl=3(f  and  ^ -60' )  if  the  radius  of  the  array  is  5  A  . 

ii-  Sketch  the  principal  pattern  for  a  uniform  feeding  broadside  circular  arrav  of  6  elements 
and  a  radius  of  5 X. where  the  elements  are  short  dipoles  oriented  towards  X-axis  . 
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A  ns  wer  ALL  Questions _ _ Neat  Answe  rs  at  id  b  oxed  Results  are  appreciated 


Question!  if 

a)  Dcdve  an  expression  for  the  round  trip  dc  transit  time  in  the  reflex  klystron, 

b)  A  reflex  klystron  oscillator  operates  under  the  following  conditions. 

V()  -  2 QG  V .  i ...  —  23  m A,  V  i -  4 0 V ( r i ns)  and  {ef  m )  =  1.759x10"  [M KS  sy s tern  } 

The  Lube  is  oscillating  ai  /,  at  the  peak  n  -  2  mode.  Find  the  following: 

i)  Lite  output  power  in  watts  ( 9  is  very  small). 

ii)  the  frequency  of  oscillation, 

ni)  the  output  power  at  maximum  efficiency. 

Quest  ion  (2) 

a)  Explain  the  process  of  velocity  modulation  in  a  two  cavity  klystron. 

b)  A  two  identical  cavity  klystron  amplifier  operating  at  K,  =  900  YA  / .  20  mA,  If  X  =  1  -5 , 

(L5)  O.j&  A.nd  signal  frequency  is  2  QUz.  DC  transit  time  Tf  is  2.248  ns  and  the  amplifier  has  a 

p o wer  ga in  o f  1 4 d B ,  Dele nn joe: 

i)  minimum  and  max  ini  um  beam  velocities, 
is)  the  distance  between  two  cavities. 

iii)  the  current  arriving  at  the  catcher  cavity  if  [mi()  I  By  /2  =  nj2 )> 

iv)  the  value  of  output  shunt  .resistance  if  /?,  =  I  . 

Quest 

a)  Derive  an  expression  for  the  circuit  equation  in  a  TWT  amplifier, 

b)  Write  down  the  four  propagation  constants  in  the  TWT  amplifier  and  compare  between  them, 

c)  A  traveling  wave  lube  operates  under  the  following  parameters: 

Beam  voltage  Vv  ■  2kV,  Beam  current/  s=  4niA  7  characteristic  impedance  of  the  helix  z(f=;20Q, 
circuit  length  N  =  50  and  frequency  f  -  8 GHz.  Determine: 

i)  gain  parameter  (A 

ii)  ou  tpu  t  po  wer  ga  it  i  A  in  dR . 

iii)  all  four  propagation  constants. 

Question!  4) 

a)  Derive  an  expression  for  the  equivalent  negative  conductance  of  the  tunnel  diode  circuit. 

b) The  tunnel  diode  equivalent  circuiL  parameters  are:  series  .resistance  R,  =  4Q .  junction 

capacitance  C,  =  1  pF  .  and  negative  resistance  Rrt  -70  Q,  The  diode  is  placed  in  a  cavity  to  operate 
us  an  amplifier  at  center  frequency  3 GHz.  The  total  cavity  capacitance  is  2. 5 pi'  with  load  and  source 
resistances /q  li  50Q .  Find  tb e  foil o  wi n g 

i)  the  equivalent  shunt  negative  conductance  of  the  diode  at  that  [frequency, 
i  s )  the  am  pH  ii  e  r  p  <  >  wer  gai  n  I  i  i)  the  am  p  li  fier  b  a  nd  w  idth . 

iv)  Lire  frequency  at  which  the  equivalent  conductance  of  the  diode  vanishes 


!v:i\o 


Questi  on(5| 

(a)  Derive' an  expression  for  the  input  mid  output  rellection  coefficients  of  the  microwave 

amplifier  network, 

(b)  An  Amplifier  is  characterized  by  lire  following  S- parameters: 

-0.78Z  -65A  Sn  =0.UZ-2l\  =  2.2Z78*  and  .S22  .=  O.SfZ -29A  The  input  side  of  the 

amplifier  is  connected  to  a  voltage  source  with  F.  =  -1 V  /()'' ,  and  impedance  =  6SQ. .  The  output  is 
utilized  to  drive  an  antenna  that  has  an  impedance  of  Z,  85Q  .  Assuming  that  the  S-parameters-  of 
the  amplifier  arc  measured  with  reference  to  a  ii)  the  distance  between  two  cavities  L. 

Z()  =  o.Q  cl  laracteri  Stic  i  m  p  eda  n  cc  h  is  nd  the  fo  1 1  o  wi  u»  q  u  an  titles: 

(i)  matched  transducer  gain  G.,M  unilateral  transducer  gain G,,..  and  available  power  gain. 

00  Power  delivered  to  the  load  F.  and  the  maximum  power  available  from  the  source  P. 


You  ina v  use  the  Inflowing  relations: 


S  tab  i  3  i  t.y  gain  J  ac  to  \:k- 
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